Repeated seizure-associated long-lasting changes of N-methyl-D-aspartate receptor properties in the developing rat brain.
Glutamate NMDA receptor has been implicated in brain developmental processes as well as in excitotoxicity and seizure mediation. A previous study has shown that an acute episode of seizures for 30 min in rats altered NMDA receptor characteristics, mainly in the very immature animal. In order to assess whether receptor modifications may also account for long-lasting cerebral disabilities, medium- and long-term consequences of repeated seizures in developing rats on brain NMDA receptor properties were investigated. Seizures were induced once a day for 3 consecutive days, either from post-natal day 5 (P5) to P7 or from P15 to P17. NMDA receptors were then analysed at P15, P25 and P60 (adulthood) by measuring specific binding of [3H]MK-801 on brain membrane preparations. In addition, allosteric modulation of NMDA receptors by exogenous glutamate and glycine was investigated. Seizures from P5 to P7 led to a 22% increase in the density of [3H]MK-801 binding sites measured at P15, but did not affect NMDA receptor density or affinity at P25 or P60. P15-P17 seizures led to a 21% decrease in the density of binding sites and to a 33% decrease in receptor dissociation constant at P25, while they were without effect at P60. Moreover, P5-P7 and P15-P17 seizures were both associated with a suppression of the glutamate/glycine-induced receptor activation at P60. These modifications might account for long-term alterations in cerebral excitability or plasticity after early convulsive disorders, with regards to altered cognitive capacities, epileptogenesis and brain susceptibility to recurrent seizures.